Site and consequences of the autophosphorylation of Ca2+/calmodulin-dependent protein kinase type "Gr".
CaM kinase-Gr is a Ca2+/calmodulin-dependent protein kinase that is enriched in brain and thymus. The enzyme was isolated from rat cerebellum, which contained alpha (M(r) 65,000) and beta (M(r) 67,000) polypeptides, and rat forebrain, which contained only the alpha polypeptide. Both enzyme preparations readily underwent autophosphorylation with dramatic up-regulation of their Ca2+/calmodulin-dependent, as well as-independent, activity. Autophosphorylation also caused a characteristic retardation in the electrophoretic gel mobility of the alpha and beta polypeptides. Treatment of autophosphorylated CaM kinase-Gr with acid phosphatase fully dephosphorylated the enzyme and reversed the changes in electrophoretic migration of both polypeptides. Phosphopeptide mapping indicated that the alpha and beta polypeptides were phosphorylated on identical or homologous sites, which probably induces similar structural and catalytic modifications in the two polypeptides. The actual site(s) of autophosphorylation was determined by the purification and amino acid sequencing of tryptic peptides from 32P-labeled CaM kinase-Gr. The major site of autophosphorylation was localized to a novel N-terminal domain, which is rich in Ser/Thr/Pro residues. The functional and structural studies on CaM kinase-Gr autophosphorylation imply that the enzyme is comprised of two regulatory domains, one on either side of a catalytic domain, followed by a C-terminal, putative association domain. The properties of such a structural model are discussed.